Body concerns (e.g., body dissatisfaction and weight preoccupation) are well-supported prospective risk factors for the development of eating disorders in women. Body concerns are psychological variables but they are partly based on actual body mass. This study tested whether (a) body concerns predict increases in eating disorder characteristics measured both continuously (via subscale scores on the Minnesota Eating Behavior Survey (MEBS) and categorically (via transition to a probable or definite eating disorder), (b) body concerns predict changes in BMI, and (c) BMI predicts changes in eating disorder symptoms or development of an eating disorder. Beginning with 762 girls at age 11, the MEBS' Body Dissatisfaction (BD) and Weight Preoccupation (WP) scales were used to predict change in the MEBS' Bulimic Behavior scale (the sum of the Binge Eating and Compensatory Behaviors scales), in BD and WP themselves and in BMI over 18 years of follow up. Baseline BMI was also used to predict BMI and MEBS change. Contrary to expectations, BD and WP predicted significantly reduced growth in all MEBS scales and also predicted significantly reduced growth in BMI. BD, WP and BMI did not predict development of an ED. This pattern was strengthened when predictors were measured at age 17 instead of 11. We consider the possibility that the divergence between the current findings and past findings on eating disorder risk factors may stem from the unusually long developmental period studied, ranging from age 11 (or 17) through age 29. Additional longitudinal research that spans a similar developmental period could shed light on the plausibility of this explanation.
Disorders Inventory-3 (Garner, 2002) , and the Weight Concern and Shape Concern scales from the Eating Disorders Examination (Cooper & Fairburn, 1987) . Many studies have documented that measures of body concerns predict increased risk for future onset of eating disordered behaviors (e.g., binge eating) or of full or subclinical eating disorders (Goldschmidt, Wall, Loth, & Neumark-Sztainer, 2015; Goldschmidt, Wall, Zhang, Loth, & Neumark-Sztainer, 2016; Stice, 2002; Stice, Gau, Rohde, & Shaw, 2017) . (It should be noted, however, that few studies have examined body concerns as a risk factor for the onset of AN per se, so this conclusion may not apply to this disorder.) Body concerns might increase risk for disordered eating both because of the negative affect generated by such concerns and because body concerns may lead to unhealthy attempts to restrict eating and lose weight (Dakanalis et al., 2014; Stice, 2001) .
The Minnesota Twin Family Study (MTFS; Iacono & McGue, 2002) has collected data on a large population-based sample of twins who have been assessed on a measure of eating disorder symptoms (The Minnesota Eating Behavior Survey or MEBS) and on the presence or absence of diagnosable eating disorders. This represents one of the longest-lasting, longitudinal studies in the field of eating disorders. The MTFS includes a sample of twins who were first assessed at age 11 (N ϭ 762) and have been reassessed every 3-4 years through age 29. Three aspects of this data set make it a uniquely valuable resource with which to test the prospective relationship between body concerns and the later development of both eating disorder symptoms (measured continuously) and eating disorder outcomes (measured categorically). First, the initial assessment occurred relatively early in participants' lives, which was at 11-years old. Evidence indicates that girls even younger than 11 exhibit a substantial degree of concern about their weight and appearance. Body dissatisfaction appears to exist even in prepubertal girls. One study using a figure rating scale found that among 581 girls, 35% of 9-year-olds and 38% of 11-year-olds selected ideal body pictures that were smaller than the figures they identified to be most like themselves (DeLeel, Hughes, Miller, Hipwell, & Theodore, 2009 ). Another study examined a sample of 81 girls ages 5-7, determining that 46.6% desired to be thinner (Dohnt & Tiggemann, 2005) . Second, the MTFS conducted assessments every 3-4 years until age 29, providing a more sensitive indication of when during this period susceptible individuals might show an increase in eating disorder symptoms. Third, few if any existing studies provide longitudinal data on eating disorder risk factors from late childhood through early adulthood.
The relationship between body concerns and future increases in eating pathology has been examined in two ways. First, the relation between baseline body concerns and future increases in eating pathology has assessed eating pathology using continuous measures among all participants. Heightened body concerns could have deleterious effects among adolescents generally, not just among the small proportion of individuals who eventually develop eating disorder symptoms of clinical concern. Most (e.g., HolmDenoma, Richey, & Joiner, 2010; Luo, Donnellan, Burt, & Klump, 2016) studies examining the relation between eating disorder risk factors and eating disorder symptoms in large, heterogeneous samples have supported a dimensional structure of eating disorder symptoms. Therefore, body dissatisfaction or placing undue emphasis on body size or shape could lead to eating disorder characteristics and mental health problems, even among the majority of girls who never develop a full or subthreshold eating disorder. An older review (Stice, 2002) and more recent studies (e.g., Ferreiro, Seoane, & Senra, 2012; Sehm & Warschburger, 2016; Stice et al., 2017) suggest that measures of body dissatisfaction prospectively predict increases in continuous measures of eating pathology over time.
The second way in which body concerns have been prospectively evaluated as a risk factor for eating pathology is by comparing baseline body concerns among individuals who later do or do not develop a clinically defined eating disorder. A large majority of longitudinal studies that have tested this hypothesis have found evidence which supports it (Stice, 2002; Stice et al., 2017) . Because the MFTS measured eating disorder pathology using both dimensional measures (from the Minnesota Eating Behavior Survey or MEBS; von Ranson, Klump, Iacono, and McGue [2005] ) and a categorical outcome (development of a probable or definite eating disorder diagnosis during at least one assessment), the first goal of the current study was to test the relation between body concerns measured at age 11 and both continuously-and categorically defined outcomes at subsequent observation periods.
The two types of body concerns studied here are clinically distinct. Body dissatisfaction refers to the degree to which an individual negatively evaluates specific body areas (stomach, thighs, etc.) . Weight preoccupation refers to the degree to which one's body shape or weight are viewed as important to one's well-being, indexed in part by the extent to which an individual dwells on such concerns. Body dissatisfaction has consistently been supported as a risk factor for disordered eating whereas weight preoccupation is closely associated with overconcern with weight and shape, which is viewed as the core psychopathology motivating eating disorders cognitions and behaviors (Fairburn, 2008) . The potential importance of distinguishing between these two types of body concern was supported in a study by Mitchison et al. (2017) . Their cross-sectional study in nonclinical female adolescents found that a measure of weight and shape preoccupation was more consistently related to eating disorder symptoms than a measure of body dissatisfaction, despite the fact that these two were substantially intercorrelated (r ϭ .66). However, the extent to which these two types of body concerns may differentially predict the future development of continuously-and categorically defined eating disorder pathology has never been tested. Thus comparing body dissatisfaction and weight preoccupation as prospective risk factors for eating disorder symptomatology comprises the second goal of this study.
An additional distinction that is relevant to body concerns as a risk factor for eating disorders is that they can stem from people's psychological characteristics (e.g., perfectionism, low self-esteem), from their actual body size (e.g., elevated BMI) or from both. It is wellknown that body concerns tend to increase with body mass (Bucchianeri, Arikian, Hannan, Eisenberg, & Neumark-Sztainer, 2013; Yates, Edman, & Aruguete, 2004) . In existing risk factor research on disordered eating, Stice (2002) reported that baseline BMI predicted increases in eating disorder pathology in 4 of 11 studies. In a more recent review, Stice, Gau, Rohde, and Shaw (2017) found that BMI predicted onset of disorders involving binge eating or purging in one of six studies, whereas low baseline weight predicted AN onset in two of two available studies. Thus Stice's conclusion from 2002 that This document is copyrighted by the American Psychological Association or one of its allied publishers.
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increased body mass does not appear to be a risk factor for eating pathology appears to have been reinforced by the Stice et al. (2017) review. Because of the unique perspective provided by the current data set (involving initial measurement at age 11 and frequent assessments through age 29) we decided to examine if body concerns and BMI, individually or in combination, predicted development of eating disorder symptoms or development of an eating disorder. This is the third goal of this study. A final question of interest is the relation of body concerns at baseline to the trajectory of BMI over time. On one hand, if body concerns are translated into restrictive dieting and weight loss, this could produce a pattern of weight loss or reduced weight gain over time. Such a possibility has led to widespread concern about dieting in young women leading to the development of an eating disorder (Jacobi, Hayward, de Zwaan, Kraemer, & Agras, 2004; Neumark-Sztainer, Paxton, Hannan, Haines, & Story, 2006) . If body concerns early in life predicted a reduced rate of growth in BMI, it would reinforce such concerns. On the other hand, if body concerns translated into unhealthy or radical weight control behaviors, these strategies could backfire, undermine eating regulation ability, and cause an acceleration of weight gain over time (Dulloo, Jacquet, Montani, & Schutz, 2015; Neumark-Sztainer, Wall, et al., 2006) .
We included the BD and WP scales as predictors of future change in themselves despite the possibility that they would be subject to regression to the mean (i.e., higher baseline scores would tend to decrease and lower baseline scores would tend to increase over time). There are reasons to expect, however, that initially elevated scores on these scales might predict even higher scores in the future. First, when a risk factor is a constituent of the disorder it is being used to predict (as is the case with body dissatisfaction and weight preoccupation in disordered eating), it is logical to expect that the higher the baseline risk factor the more it should increase over time. (A similar phenomenon occurs in the case of BMI, where elevated baseline BMIs predict a faster increase in BMI in the future - (Ogden, Yanovski, Carroll, & Flegal, 2007; Williamson, Kahn, Remington, & Anda, 1990) . Second, increased body concerns are generally viewed as maladaptive or even counterproductive and there is no reason to think they would be self-correcting. Indeed, body concerns are thought to be problematic because of the negative affect associated with them and because acting on them (e.g., by fasting or purging) would likely add to ED liability. Third, over the age range included in this study, BMI steadily increases so those individuals initially highest in BD or WP might be expected to experience the largest subsequent increases in BD and WP.
An advantage of the MEBS data set utilized for this study is that it has now collected follow-up data for 18 years. Existing studies of eating disorder risk factors rarely span more than 3-5 years (Stice, 2002; Stice et al., 2017) . Because concerns about weight and shape often first develop in childhood and the mean age of onset for different eating disorders ranges through late adolescence (Hudson, Hiripi, Pope, & Kessler, 2007; Keski-Rahkonen et al., 2009; Swanson, Crow, Le Grange, Swendsen, & Merikangas, 2011) , relatively brief periods of follow-up observations may miss longer-term patterns showing how risk factors affect development of eating disorder characteristics that may manifest many years later.
Method Participants
Participants were drawn from the Minnesota Twin Family Study (MTFS), a community-based longitudinal study of adolescent twins and their families. Although the MTFS includes both males and females, only female youth completed eating disorder measures. All twins born during specified birth years in the state of Minnesota were identified and considered for inclusion. After excluding those who were adopted, intellectually disabled (formerly diagnosed as mentally retarded), or otherwise did not meet inclusion criteria, over 83% of eligible families participated. Girls were first assessed at either age 11 (n ϭ 762, M age ϭ 11.7, SD age ϭ 0.4) or 17, although the present study only includes the first cohort whose assessment began at age 11. Assessments continued from early adolescence through early adulthood and occurred every 3-4 years (i.e., at ages 11, 14, 17, 20, 24, and 29) . Data on BMI and eating disorder characteristics were available at each wave; follow-up rates exceeded 90% at each assessment.
This study was approved by the institutional review board of the University of Minnesota, and parents and youth provided consent (if 18 or over, or on behalf of a minor child) or assent (minors) as appropriate. Consistent with the demographic make-up of Minnesota at the time these youth were born, the sample was overwhelmingly (over 95%) white. Additional details regarding the design of the study and demographic information about participants is provided elsewhere (Iacono, Carlson, Taylor, Elkins, & McGue, 1999; Iacono & McGue, 2002) .
Measures
Key variables for this study were well-represented in this dataset, including study-measured height and weight and the four MEBS subscales at each of six assessments from early adolescence through early adulthood.
Body mass index. In-person assessments of height and weight were conducted using a Detecto mechanical physician scale with height rod. BMI was calculated using the standard formula (weight in kilograms divided by height in meters squared).
Minnesota Eating Behavior Survey (MEBS).
The MEBS is a 30-item, self-report measure of disordered eating, consisting of true/false statements which describe eating-disorder-related cognitions and behaviors (Klump, McGue, & Iacono, 2000) 1 . The MEBS scale was originally developed as an abbreviated and simplified version of the Eating Disorders Inventory (EDI; Garner, Olmstead, & Polivy, 1983) , that could be used with children. There is extensive support for its reliability and validity (Klump et al., 2000; von Ranson, Cassin, Bramfield, & Fung, 2007; von Ranson et al., 2005 Garner, Olmstead, and Polivy (1983) by Psychological Assessment Resources, Inc. Further reproduction of the MEBS is prohibited without prior permission from Psychological Assessment Resources, Inc. This document is copyrighted by the American Psychological Association or one of its allied publishers.
Bulimia, and Drive for Thinness (von Ranson et al., 2005) , so the clinical relevance of MEBS items is comparable to similar items from the EDI. MEBS items endorsed in the pathological direction (e.g., "I feel terribly guilty if I overeat" answered "True") receive a score of 1 point, while nonpathological responses receive a score of 0. The MEBS consists of four subscales which quantify severity of specific dimensions of disordered eating cognitions and behaviors (Klump et al., 2000; von Ranson et al., 2005 von Ranson et al., , 2007 . The descriptive statistics for the four subscales (from von Ranson et al., 2005) were as follows (alpha values represent range of internal consistency values at ages 11, 14, 17 and 20 from von Ranson et al., 2007) . The Body Dissatisfaction (BD) subscale assesses discontent with one's body shape and size (for the current sample, range: 0 -6, M ϭ 2.63, SD ϭ 1.72, ␣ ϭ .83-.87). The Weight Preoccupation (WP) subscale reflects intense concern with weight and dieting (range: 0 -8, M ϭ 2.94, SD ϭ 2.45, ␣ ϭ .78 -85). The Compensatory Behavior (CB) subscale evaluates the use of inappropriate compensatory and/or weight control behaviors, including self-induced vomiting, fasting, and abuse of laxatives, water pills, and diet pills (range: 0 -6, M ϭ 0.34, SD ϭ 0.77, ␣ ϭ .40 -.69). The Binge Eating (BE) subscale is designed to detect the presence of binge eating and atypical preoccupation with food (e.g., "I think a lot about overeating [eating a really large amount of food]"; range: 0 -6, M ϭ 1.26, SD ϭ 1.34, ␣ ϭ .65-.69).
We decided, following Slane, Klump, McGue, and Iacono (2014) , to combine the Binge Eating and Compensatory Behavior subscales to form a single "Bulimic Behaviors" (BB) subscale. Slane et al. found that the relatively low internal consistency values for the BE and CB scales were increased when the scales were combined so we followed the same procedure. This combination also makes sense because individuals with eating disorders who binge usually self-induce vomiting afterward.
BD contains items reflecting one of the two types of body concerns investigated here (sample items: "My stomach is too big;" "I'm always wishing I was thinner"). The Weight Preoccupation (WP) subscale reflects the overimportance of one's body appearance (sample items: "I feel terribly guilty if I overeat;" "My weight is very important to me"). The Body Dissatisfaction and Weight Preoccupation scales were used to predict changes in themselves and in the Bulimic Behaviors scale.
Eating disorder diagnoses. Anorexia nervosa (AN) and bulimia nervosa (BN) were assessed at each visit to the study. At each assessment during which the youth were minors, the Eating Disorders Questionnaire (EDQ) was administered to youth participants and their mothers. The EDQ is a version of Module H of the Structured Clinical Interview for DSM (SCID; (Spitzer & Williams, 1987 ) that was modified with probes and questions added (e.g., von Ranson et al., 2005) . For all assessments during which the youth were minors, maternal and child reports were combined using the "or" rule (if either informant endorsed a symptom it was considered present). Starting at age 20 and continuing through the age 29 assessment, the EDQ was administered to the youth participants only. At all follow-up assessments, each disorder was assessed since the participant's last visit to the study (typically 3-4 years before). For all assessments, an eating disorder was considered present if a diagnosis of AN or BN was endorsed at either the definite (meeting all DSM criteria) or probable (meeting all except one DSM criterion) level. Kappa reliabilities were adequate (K ϭ .63-.86 for AN and BN from age 17 through adulthood).
Statistical Method
Descriptive statistics of baseline characteristics were computed. Means and standard deviations were reported for continuous data. Frequencies and proportions were reported for categorical data.
Multilevel modeling, adjusting for the nested nature of the data (twins within families) was first performed to investigate the overall pattern of and individual differences in weight change over 18 years (Kashy, Donnellan, Burt, & McGue, 2008) . This modeling approach accounts for the correlated nature of twins in the same family by imposing a set of equality constraints on the parameter estimates for indistinguishable dyads (i.e., twins). Offspring BMI at each occasion (ages 11, 14, 17, 20, 24 and 29) was examined as one outcome. Multilevel modeling was selected to allow for increased power, and inclusion of all study participants, regardless of missing data at particular time points (Hayes, 2006) . Occasion-level repeated measures were nested within participants and individual-level measures were nested within family. To capture the pattern of growth over time, the best-fitting function of time from a family of flexible polynomial functions was selected, namely, the linear time effect. Model fitting was evaluated using Deviance Information Criterion (DIC). Time was scaled to be zero at age 11. Restricted maximum likelihood was used to estimate model parameters and to test the significance of random effects. Multilevel models are not restricted to individuals with complete data at every time point. The missing data are not imputed but the multilevel model is estimated making use of the incomplete data in a way that does not bias estimates.
To examine the effect of body concerns on future weight change, cross-level interactions between time and MEBS subscales (BD and WP) at baseline were included. Starting BMI was grand mean centered and then considered as a time-invariant covariate in the multilevel models.
To examine changes in eating disorder characteristics over time, multilevel models for indistinguishable dyads were again used. MEBS subscale scores (BD, WP, BB) at each occasion (ages 11, 14, 17, 20, 24 and 29) were used as the primary outcomes. After identifying the base model for MEBS score change trajectories, MEBS subscales (BD and WP) at baseline were tested as predictors to examine the effect of body concerns on future MEBS score change over time. Starting BMI and initial MEBS scores were controlled for in all these analyses. Multilevel effect size was reported based on the proportional reduction in variance statistic as recommended by Peugh (2010) .
Analyses were conducted using SAS Studio Version 3.4, R Version 3.1.1 and SPSS Version 23. All reported p values are based on two-sided hypotheses and statistical significance is taken at the 5% level.
Results

Descriptive Characteristics
At baseline, the percentages of participants who met BMI-forage criteria for overweight (i.e., BMI in 85-94.9th percentile) and obesity (i.e., BMI Ն95th percentile) were 13.4 and 11.7, respecThis document is copyrighted by the American Psychological Association or one of its allied publishers.
tively. On average, most participants fell within the healthy weight range at baseline (M BMI ϭ 19.40 kg/m 2 , SD ϭ 3.74 kg/m 2 ). The sample sizes as well as the means and standard deviations for each MEBS scale are shown for each assessment from age 11 through 29 in Table 1 .
We first consider the analyses that tested whether body concerns predicted changes in the three MEBS subscales and then changes in BMI. We then present results examining whether those girls who developed a probable or definite eating disorder at any point after age 11 differed on BD or WP scores, or on BMI, from those girls who never developed a probable or definite eating disorder after age 11.
As reported below, the results of our prediction of change in MEBS scores by BD, WP and BMI ran counter to our expectations. To determine whether this surprising pattern of results may have been due to the young age at which our predictors were tested, we reran our analyses starting at age 17 instead of age 11. Age 17 outcomes are reported after age 11 outcomes below. Higher initial WP was associated with higher scores on all MEBS subscales at baseline (see rows labeled "WP"). Higher initial WP predicted significantly reduced growth in eating disorder symptoms over time for (see Table 2 and Figure 1 ; for BD, b ϭ Ϫ0.007, p ϭ .0003, for WP, b ϭ Ϫ0.038, p Ͻ .0001, for BB, b ϭ Ϫ0.009, p Ͻ .0001). Level-2 slope variance decreased by 49.3%, 53.2%, 11.5% after adding initial WP to the model for predicting future BD, WP, and BB respectively. These associations did not differ based on baseline BMI (as indicated by nonsignificant three-way interaction effects of WP, time, and baseline BMI). Predicted changes in MEBS subscale scores based on baseline WP percentiles are shown in Figure 1 . In sum, baseline WP predicted reduced, rather than increased, growth in the MEBS subscales. Although there are currently no published guidelines for categorizing level-2 slope variance decreases as reflecting small, medium or large effect sizes, the fact that adding WP to the MEBS outcome models produced about a 50% decrease in variance in BD and WP suggests that the effect sizes for predicting these scores were substantial. When these results were repeated starting at age 17, higher initial WP continued to predict reduced growth in BB, b ϭ Ϫ0.019, p Ͻ .0001, but no longer predicted change in WP.
Effects of Weight Preoccupation and Body Dissatisfaction on Future MEBS Score Change
Turning to results for BD, Table 3 together with Figure 2 presents results of analyses examining how BD relates to change in eating disorder symptoms (MEBS subscale scores) over time. Higher initial BD was associated with higher scores on all MEBS subscales at baseline (see "BD" row in Table 3 ). Higher initial BD predicted significantly reduced growth in eating disorder symptoms over time (see Figure 2; for BD, b ϭ Ϫ0.042, p Ͻ .0001, for WP, b ϭ Ϫ0.017, p ϭ .0002, for BB, b ϭ Ϫ0.011, p ϭ .001). Level-2 slope variance decreased by 113.5%, 11.9%, and 8.9% after adding initial BD to the model for predicting future BD, WP, and BB respectively. These associations did not differ based on baseline BMI (as indicated by nonsignificant three-way interaction effects of BD, time, and baseline BMI). In sum, the results for BD were similar to those for WP in that both predicted reduced growth in all three MEBS scales. Level-2 slope decreases indicated that the addition of BD to the model predicting BD change represented a substantial effect size.
When these results were repeated starting at age 17, the only change was that baseline BD now predicted decreases in BB, b ϭ Ϫ0.022) p Ͻ .0001).
In addition, baseline BMI was positively associated with baseline BD, WP but not BB. Participants with higher baseline BMIs had larger increases in BD (p Ͻ .0001), WP (p Յ .0001) and BB (p Ͻ .0001).
Effects of Weight Preoccupation and Body Dissatisfaction on Future Weight Change
As shown in the first section of Table 2 , WP was positively associated with BMI at baseline (see row labeled "WP", b ϭ 0.4, p Ͻ .0001), indicating that participants who had higher initial WP tended to have higher BMIs at baseline. Level-2 intercept variance decreased by 14.8% after adding initial WP to the model. The interaction of WP and Time was significantly associated with BMI growth (see row labeled "WP ϫ Time", b ϭ Ϫ0.02, p ϭ .0011), indicating that higher initial WP was associated with reduced growth in BMI over time (see Figure 3) . Level-2 slope variance decreased by 4.5% after adding initial WP to the model. The interaction of WP, Time, and baseline BMI ("Baseline BMI ‫ء‬ WP-‫ء‬ Time") was not significantly associated with BMI growth. When the same analysis was repeated starting at age 17, the only change was that the interaction between WP, Time and starting BMI was significant (b ϭ Ϫ0.003, p ϭ .038). This suggests that the decrease in future weight change was greater for participants with higher starting BMIs.
Turning to BD (see Table 3 ), BD was associated with higher baseline BMIs. In addition, the interaction of BD and Time was significantly associated with reduced growth in BMI over time, indicating that BD was protective against future weight gain (b ϭ Ϫ0.04, p Ͻ .0001; Figure 4 ). The proportional variance This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
reductions in level-2 intercept and slope variance that resulted from adding initial BD were 30.1% and 11% respectively. The three-way interaction ("Baseline BMI ϫ BD ϫ Time") was not significantly associated with BMI growth. When the same analysis was repeated starting at age 17, BD continued to predict reduced growth in BMI.
In sum, the two MEBS scales reflecting body concerns predicted very similar long-term outcomes. Both predicted reduced growth in the MEBS subscales and a reduced rate of weight gain to age 29.
Because both body concern measures predicted reduced weight gain and reduced eating disorder symptoms, the question arises as to whether the slowed rate of weight gain might account for the This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
reduced level of eating disorder symptoms. Mediation analysis is well suited to addressing this question. In order to preserve the temporal precedence of the predictive variable relative to the outcome variables, we decided to examine whether rate of weight change in BMI from age 11 to age 17 mediated the effect of baseline WP (or BD) on change in MEBS score from age 17 to age 29. Bootstrapping methods were used to evaluate these mediational models. None of the bootstrap confidence intervals for the mediation effect (the indirect effect) were significant because all confidence intervals contained zero. We also tested whether examining weight change from age 11 to 17 mediated simultaneous changes in MEBS scores from age 11 to 17. This analysis tested This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
whether weight change was related to MEBS change when they were measured concurrently, whereas the previous analysis tested weight change as a mediator of subsequent changes in MEBS scores. Here too, none of the mediation effects were significant; all confidence intervals again included zero. Because baseline BMI was related to baseline MEBS scores in four of six comparisons (Tables 2 and 3) , the question arises of whether and how the results might change if baseline BMI was not controlled. We therefore repeated the aforementioned analyses without using baseline BMI as a covariate. Examining the MEBS subscales as outcomes, the significance and pattern of results did not change, suggesting that baseline BMI and the relation of baseline BMI and baseline MEBS scores cannot account for the prediction of smaller increases in MEBS scores over time by baseline BD and WP. The only exception is that initial BD was marginally significant for predicting reduced growth in BB over time when baseline BMI was not controlled in the model (p ϭ .078). Examining BMI as the outcome, BD and WP no longer predicted reduced growth in BMI over time. This may have occurred because baseline BMI predicted increases in BMI which, without baseline BMI controlled, cancelled out the BMI reducing effect of baseline BD and WP.
Effects of Weight Preoccupation, Body Dissatisfaction and BMI on Future Development of an Eating Disorder
We next tested whether those participants who were diagnosed with a probable or definite eating disorder (EDϩ) between the ages of 14 and 29 differed from those participants who never did so (ED-) on BD, WP or BMI at age 11. There were 63 participants in the EDϩ group and 691 in the EDϪ group. Using a Permutation test, there were no significant differences between the two ED groups on any measure. For the ED ϩ and ED-groups, respectively, the means for BD were 1.46 and 1.13, for WP were 2.91 and 2.47 and for BMI were 19.13 and 19.45. Based on the aforementioned sample sizes, we had a power of 86% to detect a small to medium effect of 0.4 at the significance level alpha of 0.05.
Discussion
A major goal of this study was to determine if two measures of body concern assessed at age 11 predicted increased levels of eating disorder symptoms over the following 18 years. Prior research suggests that body concern measures have consistently predicted increased eating pathology and the development of a clinical or subclinical eating disorder (Stice, 2002; Stice et al., 2017) . Given this, our expectation was that one or both types of body concern would predict increases in the body concerns themselves, in bulimic behaviors (binge eating and compensatory behaviors combined) and in the development of a probable or definite eating disorder.
Results indicated that BMIs increased sharply over time; the mean BMI of the sample was modestly overweight at age 29. Scores on the MEBS subscales also increased over time, as documented previously by Slane et al. (2014) . However, consistent findings of interactions between time and baseline WP and BD indicated that those with initially higher body concerns, relative to those with lower concerns, showed a reduced rate of growth in Weight Preoccupation, Body Dissatisfaction and Bulimic Behaviors over time. The type of changes in those who started out with elevated body concerns range from smaller increases over time (e.g., for changes in Body Dissatisfaction This document is copyrighted by the American Psychological Association or one of its allied publishers.
predicted by baseline BD, see BD graph in Figure 2 ) to absolute decreases over time (e.g., for changes in Weight Preoccupation predicted by baseline WP, see WP graph in Figure 1 ). For Bulimic Behaviors, those higher in baseline body concerns showed essentially no change over time whereas those lower in baseline body concerns showed increased BB scores over time. These findings did not differ by baseline BMI level, indicating that the protective effect of elevated body concerns at baseline occurred equally across baseline BMI levels. Because BD and WP predicted both smaller increases in eating disorder symptoms and a reduced rate of weight gain, it is logical to think that the reduced rate of weight gain might have contributed to the effect of baseline BD and WP scores on slower growth in eating disorder symptoms. However, none of the mediational analyses supported this mediational effect. Although the explanation for the simultaneous prediction of reduced rate of growth in BMI and eating disorder symptoms by baseline body concerns is enigmatic, it is possible that those with higher baseline body concerns eventually developed healthier eating and exercise habits, which might account for the reduced growth in both body concerns and body mass.
The analytic models we used included a term for the BMI ϫ Time interaction and this interaction was significant for several outcomes (see Table 2 and 3). In the models with WP or BD as the predictor and BMI over time as the outcome, those with higher baseline BMIs gained weight at an increased rate. In addition, the significant BMI ϫ Time interactions in the models testing both BD and WP as predictors indicated that those with higher baseline BMIs experienced a greater increase in bulimic behaviors over time. These findings indicate that BMI is a risk factor for greater increases in both weight and binge eating in the future. These outcomes are particularly interesting given our other findings showing that greater WP and BD predicted a reduced rate of growth for BMI and Bulimic Behaviors. Taken together, these results indicate that the deleterious effects of higher baseline BMIs that would otherwise be expected to emerge were ameliorated in those with higher baseline WP or BD.
When the same analyses discussed above were repeated by measuring the predictor variables at age 17 (rather than at age 11), the pattern of results obtained at age 11 was generally strengthened. The only exception to this was that WP no longer predicted significant reductions in the growth of WP over time. The trend of elevated BD and WP scores to predict reduced growth in BMI was strengthened because, in addition to replicating the age 11 findings, WP at age 17 now predicted greater reduction in BMI growth among those starting out at the highest BMIs (and BD predicted greater reduction in BMI growth at a trend level). The reason we repeated the analyses at age 17 was to determine if our surprising pattern of results might be related to the fact that our baseline assessment of predictor variables was done at an age (11) lower than that of most prior risk factor studies (Stice, 2002; Stice et al., 2017) . However, because the pattern of findings at age 17 were, if anything, stronger than at age 11, this potential explanation was not supported.
When BD and WP were examined in relation to the development of a probable or definite eating disorder over the next 18 years, no support for such a predictive relationship was found despite having an acceptable level of power to detect a relationship if one existed. However, many of the ED cases developed long after age 11, perhaps making this an unfair test of WP and BD as risk factors for later development of an ED. Further, given that WP and BD mostly predicted reduced growth of ED symptoms over This document is copyrighted by the American Psychological Association or one of its allied publishers.
time, there was little reason to expect a reversal of this pattern when a categorical outcome was examined.
Additional Study Goals
This study also examined whether the two different types of body concern measured by the MEBS differentially predicted study outcomes. The BD and WP scales in fact predicted almost identical outcomes. Both predicted reduced growth in eating disorder symptoms and in body mass. This may have stemmed from the overlap in the construct measured by the two scales. A nonparametric test was used to quantify their relationship (because of their non-normal distributions), with Kendall's ϭ .51. Thus although a clear semantic difference exists between the constructs assessed by these scales, this difference did not differentially affect the scales' prediction of outcomes.
An additional goal of this study was to determine whether baseline BMI, alone or in combination with WP or BD, would predict the development of eating disorder characteristics. Elevated baseline BMI alone predicted increased growth in eating disorder symptoms in six out of six outcomes (see Tables 2 and 3) . However, none of the six interactions of BMI with either WP or BD produced a significant result. Thus in this sample, elevated BMIs are a robust predictor of future growth of eating disorder symptoms but level of baseline body concerns did not moderate these relationships. As noted in the introduction of this paper, most past studies have not found starting BMI to be a risk factor for the development of eating pathology and two studies found that a low BMI is a risk factor specifically for anorexia nervosa (Stice, 2002; Stice et al., 2017) . One possible explanation for the contrasting findings is the unusually lengthy follow-up period in the current study. It may be that elevated BMIs only start manifesting as a risk factor once participants become old enough-or gain a great enough amount of weight -to become sufficiently concerned about their weight and/or are able to diet vigorously enough to actually develop ED symptoms.
The final goal pursued here was determining whether baseline body concerns would predict degree of change in BMI over time. There was an insufficient basis to make directional predictions about this relationship, but the interactions between both BD and WP, on one hand, and time, on the other, indicated that those scoring higher on BD or WP showed reduced growth in BMI relative to those scoring lower on these scales. These analyses controlled for baseline BMI so these predictive relationships were independent of baseline BMI's prediction of growth in BMI. When analyses were repeated without BMI as a covariate, BD and WP no longer predicted reduced growth in BMI, perhaps because those who started with higher BD or WP scores also had higher BMIs and therefore found it most challenging to moderate their weight gain over time.
The relative slowing in rate of BMI increases between individuals at the 75th relative to the 25th percentile of WP and BD scores over the 18 years of follow-up was relatively small (see Figures 3  and 4) . For WP the mean BMI difference for those at the 75th percentile and 25th percentile was about 1 BMI unit at baseline and narrowed to about 0 BMI units at age 29 (see Figure 3) . For BD, the comparable BMI differences went from about 2 BMI units to about one third of a BMI unit (see Figure 4) . Given that these reductions in BMI differentials were gradual (since they occurred over an 18-year period), it seems unlikely that they would have had adverse effects on eating disorder symptoms. On the other hand, the reduced growth in BMI among those higher in body concerns may have conferred health benefits given comorbidities associated with higher BMIs.
It should be noted that the linear multilevel model provided the best fit to the data for MEBS and BMI scores, consistent with a previous study (Slane et al., 2014) . Thus there was no evidence of nonlinear relationships between body concerns and change in eating disorder symptoms. Although assessments were completed every 3 to 5 years from ages 11 to 29, covering important developmental transitions from preadolescence to adulthood, some critical events (e.g., pubertal development, transition to college) were not assessed, which could have an effect on the estimated trajectories of risk. Additional research that included the timing of important developmental milestones is needed to assess their potential impact on symptoms.
Clinical and Theoretical Implications
The MTFS data set has a number of strengths that make it close to ideal for studying risk factors relevant to eating disorders. The participants were selected from the population of Minnesota and so the data set is more representative of a broad population compared to most existing studies that used convenience samples. The first assessment was conducted at an early age, before the age range during which the vast majority of eating disorders begin. Assessments were conducted frequently up to the age of 29 and attrition was relatively low. Interview-based diagnostic assessments identified those who developed a probable or definite eating disorder, and height and weight were measured directly (not reported by each participant).
Despite these strengths-or, perhaps, because of them -the findings from the present study diverged substantially from past findings on risk factors for disordered eating. First, the previously supported risk factors of body dissatisfaction and weight preoccupation predicted decreases, rather than increases, in eating disorder symptoms over time. Second, when BD and WP scores at age 11 were used to try to identify those who would or would not eventually develop an eating disorder, they were unable to do so. Third, higher starting BMI, which usually has not predicted eating disorder risk in past risk factor studies, robustly predicted increases in all MEBS subscales in this study (though it did not predict susceptibility to developing an eating disorder). Fourth, although no predictions could be made about BMI trajectories from starting BD or WP scores, these scores predicted a reduced rate of BMI increase over time. This finding is somewhat surprising since in the eating disorder field higher scores on body concerns are generally viewed as maladaptive. Given that the divergence between most past findings and the current findings did not change when predictor variables were assessed at age 17, the surprising results do not appear to be a function of the fact that the initial assessment was conducted at the young age of 11.
It is important to acknowledge that the pattern of findings across nearly all outcomes involved initially higher-scoring participants showing reduced scores over time and initially lower-scoring participants showing increased scores over time. A plausible explanation for any such pattern of changing scores is simple regression to the mean. According to this viewpoint, the interrelationships of BMI and the three MEBS scales meant that more extreme This document is copyrighted by the American Psychological Association or one of its allied publishers.
baseline scores on all four would become less extreme as repeated observations were made over time. This interpretation discounts a causal role of the baseline variables on later change in the outcome variables. This viewpoint, however, runs counter to the dozens of prospective studies that have shown that eating disorder risk factors predict later increases, rather than decreases, in eating disorder outcomes (Stice, 2002) . In addition, although regression to the mean is plausible when a given scale (e.g., baseline WP) predicts decreases in higher-scoring participants and increases in lowerscoring participants on later WP scores, regression to the mean is less plausible when one scale (WP) predicts a similar pattern on an outcome that is quite different (e.g., BB). Thus we believe that a more plausible explanation for our divergent results is that they, unlike those from previous studies, were based on repeated observations that stretched well into early adulthood. We would speculate that the population-based derivation of this sample, the very long period of follow-up observations and/or the fact that participants were followed well into adulthood might explain the contrasting sets of findings. One possible explanation for the pattern of results is that body concerns may predict more adverse outcomes during childhood and adolescence but, as participants fully mature during early adulthood, these same concerns could be acted upon in more functional and adaptive ways. However, even this potential explanation can be questioned because if it were accurate, we would expect a nonlinear pattern of results wherein body concerns first predicted increased and then decreased MEBS scores over time.
The present findings are also pertinent to the question of how to address the twin health challenges of disordered eating and the growing epidemic of obesity. Concern has been expressed that efforts to help prevent potentially unhealthy weight gain could inadvertently trigger body dissatisfaction and radical attempts at weight control (Neumark-Sztainer, Wall, et al., 2006) . The current findings raise the possibility that the impact of moderate levels of body dissatisfaction or weight preoccupation, experienced in early/ mid-adolescence, may depend on when the potential effects of these risk factors are examined. The short-term outcomes with which body concerns have been related may differ from the long-term outcomes. Nonetheless, such speculation requires further testing before its validity can be determined.
Strengths of the current study include its large sample size, its well characterized sample based on past studies with the same data set, a focus on the life period where disordered eating is most likely to emerge, the measurement of actual weights and heights, the availability of multiple observations over a lengthy period of time and the tracking of both BMI and eating disorders symptoms at each observation. Weaknesses included the inclusion only of females and reliance on a self-report measure of eating disorder symptoms.
In sum, the current study reexamined a number of risk factors for disordered eating with a data set that began early in adolescence (age 11) and extended well past the age range (roughly mid to late adolescence) at which most existing risk factor studies end. Body concerns predicted a decrease in the rate of growth of eating disorder symptoms and BMI robustly predicted faster growth in eating disorder symptoms. Neither BD, WP or BMI predicted onset on an eating disorder. These findings diverged from most past findings. The fact that the divergent findings were maintained, if not strengthened, when predictors were reevaluated at age 17 suggests that the relatively young age of the initial assessment cannot account for the surprising results obtained. We therefore think that the extension of follow-up assessments further into adulthood might comprise the explanation for the pattern of findings reported here. Further research that continues to follow samples well into adulthood will be needed to assess the validity of the account.
